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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the lid hot plate for rice cookers which is equipped with the exoergic section by which is 
formed of a magnetic metal layer and a non-magnetic metal layer, and electromagnetic induction is 
carried out, and it comes to constitute more thinly than said magnetic metal layer while said non- 
magnetic metal layer is allotted to a heating induction coil side from said magnetic metal layer. 
[Claim 2] It is the lid hot plate for rice cookers equipped with the exoergic section by which is formed of 
a magnetic metal layer and a non-magnetic metal layer, and electromagnetic induction is carried out by 
which said non-magnetic metal layer was formed in a heating induction coil and the opposite side from 
said magnetic metal layer. 

[Claim 3] The lid hot plate for rice cookers according to claim 1 which also equipped the heating 

induction coil and the opposite side of the exoergic section with the non-magnetic metal layer. 

[Claim 4] A non-magnetic metal layer is a lid hot plate for rice cookers given in any 1 term of claims 1- 

3 which becomes as 0.1 to 2.0 times of the thickness from which the same epidermis electric resistance 
value as the epidermis electric resistance value which iron has is acquired. 

[Claim 5] A non-magnetic metal layer is a lid hot plate for rice cookers given in any 1 term of claims 1- 

4 which plating comes to form. 

[Claim 6] A non-magnetic metal layer is a lid hot plate for rice cookers given in any 1 term of claims 1- 

5 which co mejo give outside processing of anodic-oxidation-coatings processing or protective coating 
processing either at least. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electromagnetic-induction heating type rice cooker 

used for ordinary homes and business use. 

[0002] 

[Description of the Prior Art] Current and the electromagnetic-induction heating type rice cooker widely 
marketed by the general world The line of magnetic force produced when passing the high frequency 
current to the heating induction coil with which the interior of a body was equipped In case it advances 
into the magnetic metal which can electromagnetic-induction heat the ferrite system stainless steel 
which constitutes a pan and a lid hot plate, an eddy current arises to a magnetic metal, the Joule's heat by 
the electric resistance of this eddy current occurs, a pan and a lid hot plate generate heat, and this heat is 
applied to cooking of rice. 

[0003] Here, the typical thing of the conventional lid hot plate for electromagnetic-induction heating 
type rice cookers is formed with magnetic metals, such as ferrite system stainless steel, iron, and a 
permalloy, and makes this magnetic metal the exoergic section of electromagnetic-induction heating. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional 
configuration, generally the exoergic section of a lid hot plate is limited to magnetic metals, such as 
ferrite system stainless steel, iron, and a permalloy, and non-magnetic metal, such as aluminum, copper, 
and titanium, was not applied to it by the exoergic section. Therefore, from the field of exoergic 
effectiveness, it saw and was not necessarily the optimal power design. Moreover, when it mainly 
generated heat only near the heating induction coil and it served as an elevated temperature, the hot plate 
may have been discolored only near the heating induction coil. 

r[0005] Moreover, in cooking rice and an incubation process, the boiled rice near the elevated- 
temperature part of the exoergic section dried with fault heating, and in the exoergic sections other than 
the above, the steam in a pan dewed with the lack of exoergic, and it became waterdrop, and it was 
dropped at up to boiled rice, boiled rice swelled up, and it had become a factor with ** BECHA. 
Moreover, when ferrite s ^stem stainless steel, iron, a permalloy, etc. were allotted to the outermos t 
layer, since an appe arance co lor was limited to the color of the silver network which is a m etaled 
material color, it was what does not become better for the change in appearan c e. Therefore7in order to ^ 
\ have raised desifin nature, paint etc needed to be carried out and the various anodic-oxidation-coating s 
I ^c olors of aluminum the anoriic-o >qda tion-coatings color and hjgh^emperatu re-oxidation color of 
A titanium, or the copper material color was difficult tor pullingout the bea uty which comes from the 

\ materia l itself. " ~ — — 

[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention constitutes the exoergic section by which is formed of a magnetic metal layer and a non- 
magnetic metal layer, and electromagnetic induction is carried out, and while being allotted to a heating 
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induction coil side from said magnetic metal layer, it comes to constitute said non-magnetic metal layer 

more thinly than said magnetic metal layer. 

[0007] 

[Embodiment of the Invention] According to invention according to claim 1, by making thickness of 
non-magnetic metal thin, the epidermis electric resistance value can become high, and it can be made to 
be able to act effectively as the exoergic section by electromagnetic induction, and temperature 
nonuniformity can be reduced. 

[0008] According to invention according to claim 2, it becomes the more uniform electromagnetic- 
induction lid hot plate of internal temperature distribution especially. 

[0009] According to invention according to claim 3, especially, it is made to act effectively as the 
exoergic section by electromagnetic induction, and becomes the more uniform electromagnetic- 
induction lid hot plate of internal temperature distribution. 

[0010] According to invention according to claim 4, it becomes an electromagnetic-induction lid hot 
plate with good exoergic effectiveness especially. 

[001 1] According to invention according to claim 5, management of arrangement of a non-magnetic 
metal layer, thickness, etc. becomes easy irrespective of the configuration of a lid hot plate. 
[0012] According to invention according to claim 6, in being able to take out various tints by various 
anodization especially, when it is titanium, the same tint can be taken out also by high temperature 
oxidation. Moreover, it also becomes possible to brew a peculiar metal color like copper or its alloy. 
[0013] 

[Example] (Example 1) One example of this invention is hereafter explained using a drawing etc. 
[0014] Generally, when performing electromagnetic-induction heating, usually a metallic material with 
a high epidermis electric resistance value is used for the exoergic section of the lid hot plate for 
electromagnetic-induction heating. For example, i n 430 of ferrite system stainless steel typical stainless - 
steel, if the 25kHz high frequency current is~passecTto an induction coil, an epidermis electric resistance 
value can say that it is highly suitable for electromagnetic-induction heating with 9.4*10 to 4 ohm with 
23.3*10 to 4 ohm, and iron. It is the ingredient which is as low as 0.39*10-4 as for 0.48*10 to 4 ohm, 
and copper, and does not usually fit electromagnetic-induction heating with aluminum on the other 
hand. Therefore, when a field is made to act on non-magnetic metal, a resistance field arises in non- 
magnetic metal, a resistance current flows, as for a field, non-magnetic metal cannot be passed, and the 

r exothermic effect by electromagnetic-induction heating cannot usually be expected. 
[0015] how ever - if these non-magnetic metal layers also make thickness thin - just - being alike - an_ 
e pidermis electric res is tance value rises and electromagnetic-induction heat in g is attained. Jhat is, if thi s 
Jh as a fully thin j ion-magnetic metal layer, since an epidermis electric r esigtanrp. value h^ omes high , it 
will be hard coming to generate a resistance field, and a field will become easy to p ass non-magnetic 
metal An eddy curr ent arises also to stainless steel by the passed field, and both said both non-magne tic 
metal layer and magnetic metal layers, such as stainless steel, generate heat. This invention u ses this 
p henomenon, with th e combination or a non-magnetic metal layer and a magnetic metal layer, even if 
non-mag neJKLmetal \$ in hot- plate external surface, com pared y^ith the. Qas e of a mere magnetic metal 
\^ layer monolayer^ it genera tes heaL more efficiently a nd cooking rice of it becomes possib le. 

[0016] Hereafter, the detail is explained. Drawing 1 is a rice cooker for 1.8L cooking rice of the method 
which heats a pan 9 and a hot plate 7 with electromagnetic-induction heating, and carries out cooking 
rice. The pan part heating induction coil 1, a body 2, the actuation display substrate 3, the heating 
control board 4, a lid 5, a control unit 6, a hot plate 7, the pan packing 8, a pan 9, the covering device 
heating induction coil 13, and the hot-plate section temperature detection sensor 14 are used as the main 
component parts. Although cooking rice and an incubation process are performed for rice and water 
after optimum dose ****** i n a pan, this process is performed by the program control by the 
microcomputer. 

ft [0017] A hot plate 7 carries out press forming of the clad plate which consists of cop per 11a o f the 
I f errite system stainless steel 10 of 0.8 mm thickness, and 5-micrometer thickness, it is obtained, and 
I c opper 11 a which is the ferrite system stainless steel 10 and non-magnetic metal which are a magnetic 
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metal is the exoergic layer of electromagnetic-induction heating. Since transparence polyester system 
protective coating 12 for protecting copper has been performed, the external surface of a hot plate 7 has 
the composition that the gloss of a copper base material is maintainable over a long period of time. 
Moreover, although ferrite system stainless steel was used as a magnetic metal layer material of a hot 
plate 7 in this example, an ingredient is not limited to this, and if it is the quality of the material in which 
electromagnetic induction is possible, it can apply any ingredients. 

[0018] Moreover, in this example, although the 25kHz high frequency current flows in cooking rice to 
the covering device heating induction coil 13, in case the line of magnetic force generated from a 
covering device heating induction coil at this time advances into the copper and the ferrite system 
stainless steel layer which are the induction exoergic section of a hot plate 7, it produces an eddy 
current, it is the structure in which a hot plate 7 generates heat, a cooking-rice process and an incubation 
process are carried out by this heat, and boiled rice is cooked and kept warm. 

[0019] In this example, although the 25kHz high frequency current was used, it is arbitrary to change 
this frequency according to a situation, and it is also arbitrary to change the thickness of a non-magnetic 
metal layer according to it. 

[0020] Moreover, an above-mentioned exothermic effect becomes much more remarkable by making 
thickness of the non-magnetic metal layer of the electromagnetic-induction exoergic section into 0. 1 to 
2.0 times of the thickness from which the same epidermis electric resistance value as the epidermis 
electric resistance value which iron has is acquired. Here, thickness t of the non-magnetic metal for 
acquiring the same value as an iron epidermis electric resistance value can be drawn by the following 
formulas. 

[0021] Rs of Rs/iron of delta* non-magnetic metal of t= non-magnetic metal - here, delta is a skin 
depth, Rs is an epidermis electric resistance value, and delta and Rs are expressed with the following 
formulas. 

[0022] delta=5.03*103*(rho/mu/f)l/2 Rs=rho/delta =1.99*10-4*(micro*rho*f) 1/2 - here, rho is 
[ permeability and f of the specific resistance value of the ingredient and mu ] frequencies. 
r [0023] An iron epidermis electric resistance value is 9.4*10 to 4 ohm in 25kHz as above-mentioned. 
/ Working an electromagnetic-induction heating type rice cooker by the 25kHz high frequency current 
now, i f aluminum is applied to an upper typ^ it y/itl be set to t = 18 micrometers with t= 28 micrometers 
and copp er, and will be set to t= 586 micrometers by titanium, and these ingredients show that good 
electromagnetic-induction heating like iron is obtained near [ this ] the field. Then, it is the purpose of 
this invention to compute the thickness of a non-magnetic metal layer required in order to acquire the 
C same value as an iron epidermis electric resistance value in consideration of the frequency band to be 
\ used, to allot the non-magnetic metal layer which becomes thickness twice [ 0. 1 to ] the thickness of the 
\to the external surface of a magnetic metal layer, and to acquire efficient generation of heat. 

[0024] Moreover, although a hot plate 7 is located in the upper part of boiled rice unlike a pan 9 and it is 
not in contact with direct boiled rice Although there is also a duty of prevention with [ / dew 
condensation of a steam or other than the oven effectiveness of the boiled rice by heating ] waterdrop 
since the part which receives a steam from the boiled rice in a pan in cooking rice and an incubation 
process, and waterdrop generates by dew condensation of a steam is hit By acquiring efficient 
generation of heat as above-mentioned, it becomes possible to perform cooking rice in high watt, and 
fine control peculiar to electromagnetic-induction heating can perform cooking rice corresponding to 
heating control if needed. 

[0025] moreover, when it is non-magnetic metal and thermal conductivity forms high 13 times as many 
copper as this 1 lb in the side which has met the boiled rice of a hot plate 7 from the ferrite system 
stainless steel 10 When heat can reduce the temperature nonuniformity of propagation, an elevated- 
temperature part, and a low-temperature part also to the part distant from the covering device heating 
induction coil 13, a hot plate 7 By being heated to the hot-plate 7 **** low-temperature part which 
prevented elevated-temperature discoloration of a hot plate 7, and is separated from the covering device 
heating induction coil 13 at the time of cooking rice and incubation The waterdrop which dews hot-plate 
7 **** can be lost, and when even about eight pan packing formed by the silicone rubber which is 
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carrying out the seal of a pan 9 and the hot plate 7 further conducts heat, the waterdrop which dews the 
pan packing 8 can also be decreased sharply. 

[0026] When the copper 1 la and 1 lb of non-magnetic metal with high thermal conductivity is formed in 
both sides of the side which has furthermore met boiled rice the heating induction coil side of a hot plate 
7, it cannot be overemphasized that a hot plate 7 becomes possible [ carrying out efficient generation of 
heat to homogeneity ], the above-mentioned dew condensation reduction effectiveness is demonstrated 
still more effectively in cooking rice and incubation with homogeneity heating with the sufficient 
effectiveness from a hot plate 7, and the condition of boiled rice is raised. 

[0027] Moreover, when there is an advantage which can change thickness comparatively freely by 
forming a non-magnetic metal layer by plating, as it changes thickness partially or plating is not attached 
partially, change is given to electromagnetic-induction heating reinforcement by the part, and it becomes 
possible to take out change to the temperature distribution of a hot plate as a result. 
[0028] Moreover, a non-magnetic metal layer can take out various colors, and can raise design nature 
while it can improve corrosion resistance by having performed anodic-oxidation-coatings processing, 
protective coating processing, or these both processing. 

[0029] Moreover, although the hot plate for electromagnetic-induction heating type rice cookers of this 
example is giving high endurance while the outer layer of the electromagnetic-induction exoergic 
section is copper, performs clear paint of a polyester system in consideration of that it is easy to get 
damaged, being easy to discolor, etc. and maintains a copper beautiful base material color In order that 
especially this outside coating may not be limited to a polyester system, either and may raise [ and also ] 
endurance, even if it considers as a multilayer coating tip or uses a coloring coating, it is satisfactory in 
any way. 

[0030] (Result of comparative experiments) The comparison result of the above-mentioned example 1 
and the conventional example is shown hereafter. As shown in drawing 2 here, the eddy current calorific 
value in 25kHz is measured with the hot plate for rice cookers shown in the example 1 of this invention 
by making into the example of a comparison the hot plate for electromagnetic-induction heating type 
rice cookers which has the conventional typical configuration obtained by carrying out press forming of 
the clad plate which consists of the ferrite system stainless steel 10 of 0.8mm thickness. Here, all the rice 
cooker configurations of those other than a hot plate presuppose that it is the same. When the current 
which generation of heat of 1000W produces is given to the example of a comparison which the 
exoergic layer of the hot plate for rice cookers becomes only from ferrite system stainless steel, in the 
example 1 which has 5 micrometers of copper layers of non-magnetic metal outside, generation of heat 
of about 1 100 W is acquired, and generation of heat goes up about 10%. 

[003 1] Although the gross calorific value of the hot plate of this example 1 adds each calorific value of 
copper and a ferrite system stainless steel layer and is obtained, the gross calorific value also changes as 
are shown in drawing 3 and the thickness of the copper which is a non-magnetic layer changes. It will be 
in the condition that the calorific value near 5 micrometer with copper thickness higher than the example 
of a comparison for which gross calorific value uses the maximal value by the next door and the ferrite 
system stainless steel independent is obtained in the conditions of these comparative experiments, and in 
this example, this fact is used and it is considering as the configuration which allotted the 5-micrometer 
copper layer to the external surface of ferrite system stainless steel. 

[0032] Although 5-micrometer copper became the conditions made to generate heat most efficiently in 
this example 1, in order for the thickness of the non-magnetic metal which can obtain the maximum 
calorific value to change, the thickness of non-magnetic metal needs to choose the thickness according 
to a situation by electrical properties, such as an inductance of the class of non-magnetic metal, the 
frequency to be used, and an induction-heating coil. 

[0033] Anyway, as this example 1 shows, it becomes possible [ offering the hot plate for 
electromagnetic-induction heating type rice cookers accompanied by the beautiful appearance which 
employed the metal material color efficiently ] while it can carry out cooking rice and an incubation 
process, the hot plate for rice cookers of this invention obtaining high calorific value, using non- 
magnetic metal for an electromagnetic-induction heating unit. 
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[0034] 

[Effect of the Invention] As mentioned above, while it is possible to acquire good generation of heat to 
cooking rice and incubation according to this invention, using non-magnetic metal for an 
electromagnetic-induction heating unit, it is possible to offer the hot plate for electromagnetic-induction 
heating type rice cookers accompanied by the beautiful appearance which employed the metal material 
color efficiently. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The rice cooker-related explanatory view in which the hot plate for rice cookers of one 
example of this invention is used 

[Drawing 2] The sectional view of the hot plate for **** rice cookers 

[Drawing 3] The transition property Fig. of the calorific value accompanying change of the thickness of 
the copper of the hot plate for **** rice cookers • 
[Description of Notations] ; 
7 Hot Plate 

lOFerrite System Stainless Steel 
11a copper 
lib copper 

12 Protective Coating 

13 Covering Device Heating Induction Coil 
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LT. ±3tCr^5- T 7A^ST(itf>l)it = 28^ 
m. JH"Clit = 18jwm, ■?-^>'T1it = 5 86^mt 
=5:0, ^^ffl«j#ia-e^it^OW4(±^«t^ : 3:a» ; 3: 

mmtzMz>xm%im&^mmx-*%&L. * 

[0 0 24] 4fc, JOJ»S7Ji*9i:ilV^r«<0±*te 
fci 0 tffi&.~f h SMIL izfoti&tcfoiuBtliZi. I m 

<r>*-7vwk<rm,z \,-kmmvmzk & <o 
m±co^k ni>fo%0>x*hi>ifis ±kEoi k> %)m<7)&\ m 
mnhmzxisvv hx'tk&ifr ozt t^imt & 

[002 5] 4f^M7coriRtWBSLTV^iK^ 
BStt^lT-J) 1 9SMS3I^7 17-( h^f^W 1 0 
JO 1 3fgOiibV>ffll lb«L^tli MHE 

X^ht^WLl J&fc\mfttX'M&ZtlZ> £ ttcJ: 
Os M*7^'fe(cttW-**ait*|< U M=li^9 
t Ml 7 1 «: UT ^ »; 3 yrfATJWSft 

^ >-8J£^4 X'mt&i h i t (£ X <0M^v *c 

ioo26]$ to 7 cotutmm r* 



(4) 

5 

Ilia, 1 1 bZBfcUziir&im. M^7li#J$ 
[0027]**:. ?HK&&JWR&&&£ J: DMt5 

[0 0 283 ^gHi&JSJUi. IMMHSfiJI 

i o o 2 9 3 tmmwwmmmftiGim 

tv>it, ^W^Ikf^flLr^'Jxxf^ 20 

[0030] ( Jttj&gferagg) JTF. JJEgatW 1 1 
0. 8mmJic7)7x7^ hJRXfVl'* 1 0*»A>Jfi 

LT , **Ufc>3Stt0!l 1 £vttti»JMMK J: » 2 5 

a«ja^ojwfi3^j£ii*T isi- 1 t a . ti&smtm 

«t 1 0 0 0W«03B!fcW£t S*aS£-££JtB*. WBfc 
fttttt&RttiM 5 ju m****IHIH 1 -cm 1 1 0 

[003 1] 1 <0JnaflR^)«IB!!dW±«i: 7 x 

54 b^Xryi^^so#^^fi^jD*LT#4ixl. 
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6 

RZTyuzMmtzMiLtzffif&b ix^i . 

[0032] i x-ii. 5 ix mom&mami 

umtthtztb. immimmMmmzfcitzW-* 
[0033] vv$*h.t-£jt s *njg0ij i imt i O iZs 

ftr&Zk tf^mX'fc h b t h fc . ASBRtf fe*^3&> L 
[0034 ] 

[m<?m&] ja±<o«fcdt:. *»^tj:itif. 

IRK*!!*-*-* - fc a^TIST** . 

[0i ] *m<^mm?m&mtomtfmzti 
[02] n. ^ig^ffljM^itiss 

[03] H. #cl^JflMMR<0M<0J?»^ftt:ff3« 
^4w«l##tt0 

i mm 

10 7i7-f h&Xy* W7, 
1 1 affl 
1 1 bffl 

12 «l3-f^/ 

13 mmtmm*4)v 



(5) 



^2002-17560 



[01] [02] 




[03] 

*35-£ f=25kHz 
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(72)S6HM Ml Kit F^-A(##) 4B055 M03 BA23 BA57 CA02 CA09 

±KWPmifJ^^Pmi006#tfi &Tt2f CA36 CA71 CB16 CC04 CC16 

>mft#£%.ft CC17 CC27 CC46 CD02 CD41 

DA02 DA04 DB01 DB14 DB21 
DB22 FB05 FB06 FB46 FC02 
FC05 FC08 FD03 FD10 FE02 
FE10 



